Hepatocellular carcinoma is the third most common cause of cancer-related deaths worldwide, with about 600,000 patients dying from the disease annually. In 70-90% of cases, the disease develops on the background of chronic liver cirrhosis or inXammation. In regions with a high prevalence, the majority of cases are related to hepatitis B or C infections. In developed countries, high consumption of alcohol as well as non-alcoholic fatty liver disease appears as main cause (Schütte et al. 2009 ). This has led to a continued interest in mechanisms of the multistep hepatic carcinogenesis, both from clinical (Ogawa 2009 ) and experimental (Kudo 2009 ) points of view. The scientiWc development is supported by the use of new technologies (Uehara et al. 2008) . A pathogenetic principle underlying to various mechanisms involved in hepatocarcinogenesis is the release of free radicals and initiation of oxidative stress (Muriel 2009; Kawai et al. 2010) . This applies to indirect genotoxicity, cell proliferation, Wbrogenesis and chronic inXammation. There is intensive recent research into antioxidant mechanisms, and a distinct focus is on eVective natural compounds. The present array of this research stretches from nutrition to ethnic pharmacology (Vásquez-Garzón et al. 2009; Janani et al. 2009 ). Recent developments were highlighted in Editorials of Archives of Toxicology Bolt 2007, 2008) .
In this issue of the Archives, the group of Kunitoshi Mitsumori (Tokyo) presents two articles along this line.
Using the diethylnitrosamine-piperonyl butoxide rodent model (Kawai et al. 2009 ), it is demonstrated that the pesticide synergist piperonyl butoxide generates reactive oxygen species. Even without apparent induction of oxidative DNA damage, eVects such as activation of cell growth and increase of c-Myc-and E2F1-related pathways are being noted, which is put into a perspective to the tumourpromoting properties of the compound .
Another hepatic tumour promotor, acting through oxidative stress, is the anthelmintic drug oxfendazole. Nishimura et al. (2010) demonstrate that this eVect is counteracted by oral administration of the endogenous antioxidant melatonin and of enzymatically modiWed isoquercitrin, which is derived from the natural plant antioxidant rutin. It is concluded that reactive oxygen species, generated through the activation of CYP enzymes, are an important factor contributing to the oxfendazole-induced liver tumour promotion. Especially, the enzymatically modiWed isoquercitrin eVectively inhibits these eVects and therefore appears to have preventive potential against hepatic carcinogenicity.
This provides another example for modern links between basic research in experimental toxicology and potential clinical application.
